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REMARKS/ARGUMENTS 

Reconsideration of this application is requested. Claims 25-29 and 48-79 are in 
the case. 

I. CLAIM OBJECTIONS 

Claims 25, 33 and 46 have been objected to for the reasons detailed on page 2 
of the Action. In response, those matters have received attention in the new and 
amended claims presented herewith. Withdrawal of the claim objections is now 
respectfully requested. 

II. THE 35 U.S.C. §112, SECOND PARAGRAPH, REJECTION 

Claims 28, 33-38 and 41-45 stand rejected under 35 U.S.C. §112, second 
paragraph, as allegedly indefinite for the reasons detailed on pages 2-4 of the Action. 
That rejection is respectfully traversed. 

In response, the claims have been amended to delete the references to preferred 
features, and those features are now presented in separate new dependent claims. 
Claim 28 has been amended so as to define component (a) as selected from an 
alcoholic herb extract or hydroalcoholic herb extract. The remaining claims have been 
amended to meet the outstanding objections with respect to antecedent basis. 

Withdrawal of the outstanding 35 U.S.C. §112, second paragraph, rejection is 
now believed to be in order. Such action is respectfully requested. 



-8- 



1037898 



MAILLAND . 

Appl. No. 10/559,794 

January 22, 2008 

III. THE OBVIOUSNESS REJECTION 

Claims 25-47 stand rejected under 35 U.S.C. §1 03(a) as allegedly unpatentable 
over PDR for Herbal Medicines (1998) and WO 94/25041 to Koniger et al, Derwent 
Abstract and Machine Translation in view of JP 07-285830 to Ramin, translated as U.S. 
Patent 5,667,768, and Trimuyadi et al (Conference of the Asian Societies, 2001). That 
rejection is respectfully traversed. 

The invention as claimed is directed to a method of treatment of onychoschizia in 
a patient in need of such treatment. The method comprises administering to the patient 
a topical composition comprising (a) at least one herb extract from the genus 
Equisetum, and (b) at least one film forming agent. 

The Action asserts that PDR for Herbal Medicines and Koniger describe the use 
of Equisetum for the topical treatment of splitting, brittle fingernail, and Ramin and 
Trimuyadi suggest the use of chitosan and its derivatives in nail polishes. In particular, 
the Action suggests that Ramin describes the use of these substances for restructuring 
and reducing splitting of the nails. In view of this, the Action concludes that it would 
have been obvious to one of ordinary skill to administer Equisetum extract in 
combination with several other known strengthening agents as a topical application on 
the nail surface for the treatment of splitting, brittle nails based upon the beneficial 
teaching provided in the cited references. This position is respectfully traversed. 

As discussed in more detail below, none of the cited documents discloses or 
suggests that an extract from Equisetum may be beneficial for the treatment of 
onychoschizia. Moreover, there is no suggestion in any of the cited documents that a 
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topical composition comprising such extract would be efficacious in the treatment of 
onychoschizia. 

First, it is noted that, contrary to the Action, onychoschizia is not a generic 
condition of nail brittleness, but rather a specific and well-characterized pathology of the 
nails, wherein the distal portion of the nail splits horizontally. This is described in the 
present specification at paragraphs 0008 and 0012. It is also confirmed by the 
reference submitted herewith as Enclosure 1 . 

The cited references contain no disclosure or suggestion of this pathology and 
none of them would lead one of ordinary skill to believe that Equisetum could be 
beneficial in the treatment of onychoschizia. Moreover, the cited art does not contain 
any disclosure or suggestion that would motivate the skilled person to believe that the 
topical treatment of nails with an extract from Equisetum may improve brittleness and 
splitting of the nails. 

Referring to PDR for Herbal Medicine (PDR), this document reports that, in folk 
medicine, Equisetum is used, among other applications, for the treatment of "brittle 
finger nails and loss of hair", but that the efficacy of such use "is not proven". Based on 
this, a person of ordinary skill would not have been motivated to use Equisetum extract 
to strengthen the nails. 

Furthermore, PDR does not suggest that Equisetum should be applied topically 
on the nails. Although preparations for external use are described in PDR, there is no 
disclosure pointing to their use for topical applications on the nails. 

Koniger, as acknowledged in the Action, discloses the use of Equisetum extracts 
in the treatment of onychomicosis. Koniger contains no mention of the treatment of 
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brittle and splitting nails. Onychomicosis and onychoschizia are different and unrelated 
conditions, and require two completely different treatments. In particular, as described 
in Enclosure 2 attached hereto, onychomicosis is a fungal infection of the nails, caused 
by specific microorganisms and its treatment requires the use of antimycotic agents. In 
this pathology, the nail structure is damaged by the fungi that grow inside the nail and 
render the nail more fragile. Onychomicosis is never a cause of onychoschizia, but it is 
frequently a cause of onycholysis, i.e., a detachment of the full nail plate from the nail 
bed. 

In view of the above, since onychomicosis and onychoschizia are quite different 
and unrelated conditions, requiring completely different treatments, it is clear that one of 
ordinary skill would not have been motivated to topically use an extract of EquisetumXo 
treat onychoschizia based on Koniger. This is further confirmed by the experimental 
section of the present application. 

On page 5 of the Action, it is asserted that Example 10 of the present application 
constitutes an admission that onychomicosis is "well known in the art to cause splitting 
and other damage to the nail" since "the applicant included women with this condition in 
their clinical study". This assertion is respectfully traversed. 

As stated above, onychomicosis can cause onycholysis. In Example 10, the 
study included some subjects that had been previously affected by onychomicosis (as 
clearly stated in para. 0082). Although this pathology was resolved at the time of 
inclusion in the study, some subjects still showed onycholysis. As can be seen from the 
results of this study, after treatment with the claimed composition, no effect was seen in 
these subjects regarding onycholysis, whereas a definite improvement was recorded 
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with onychoschizia (a significant improvement (p<0.001) was observed compared to 
untreated nails). 

Based on the above, it is clear that there would have been no motivation for one 
of ordinary skill in the art to arrive at the present invention in light of the cited art. 
Absent any such motivation, it is clear that a prima facie case of obviousness has not 
been generated in this case. Withdrawal of the obviousness rejection is respectfully 
requested. 

IV. CLAIM AMENDMENTS 

Claims 25 to 29 are presented in amended form, and claims 30-47 have been 
canceled and replaced by new claims 48-79. Claim 28 has been amended to claim 
alcoholic or hydroalcoholic herb extracts. Support for claims 29 and 48 appears in 
paragraph 0020 of the application; support for claims 49 and 50 appears in paragraphs 
0021 and 0022 of the application; support for claims 55, 57 and 61 appears in former 
claims 33, 34 and 37, respectively; claims 54, 56, and 60 correspond to former claims 
33, 34 and 37, respectively, wherein the reference to preferred embodiments has been 
eliminated; new claims 51-53 and 58-71 correspond to former claims 30-32 and 35-47, 
respectively. New claims 72-79 claim preferred features eliminated from the claims 
upon which they depend. No new matter is entered. 

V. PRIORITY CLAIM 

It is noted that boxes 12(c)(3) are crossed on the first page of the Action. It is 
understood that a certified copy of the underlying EP priority document 03076934.3 filed 



- 12- 



1037898 



MAILLAND • 

Appl. No. 10/559,794 

January 22, 2008 



June 23, 2003 has been forwarded to the US Designated Office. Acknowledgement of 
receipt of this document is respectfully requested. 
Favorable action is awaited. 



LCM:lfm 

901 North Glebe Road, 11th Floor 
Arlington, VA 22203-1808 
Telephone: (703)816-4000 
Facsimile: (703) 816-4100 
Attachments: Enclosures 1 and 2 



Respectfully submitted, 



NIXON & VANDERHYE P.C. 




|o5ara^J^itcffiS 
^feg. No. 29,009 
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stippled nspecr ohhc nail rcflecrs [he camera Hash and is clearly 
evident on photographs . Alopecia areata may occur in associ- 
ation with In. i h types. 

Ural administration of hiotin for 6 nu »nt lis resuired in a 
reduction of longitudinal ridging, rKinning and distal norching 
«>! the nail plarc in two cases of tradtyonychia of childhood 
( .Mohrcnschlager er nl. 1 uyyi. 

A beneficial response following a short course of topically 
applied 5% 5-Huorouracil cream is anecdotal (Schisscl c< 
Klsron 1V9.S}. 

References 

.ulmn. Ci. ft W'anuRouard. J.J. i I97aj Atrophic unguealeei irachy- 

nuyvrmv .b, rb ires fte/ecs Deinuti>l>>\ziqiii- 30. 201. 
Alfcsewicy, j. i'P».M)) Trncbyunychie. Atuuiles «.V DcrmMotogie el Je 

Sypkilr>;.whic I ft. I Ws. 
Am.s, A.M.. Yung, UW.. Readier, S. et .;/. ( i l >.S2i Familial severe 

•v. rncy-n.nl dystrophy, hmntat nfxhd American Acatltun\ of Derma- 

r«»A«y 7. 3l 1 -'. 

Ha ran. R. M^S I ) Twenty-nail dystrophy of ahipi-cia areata. Archives af 

Ovinia tnl.^y I ] 7. I . 
Ilaran. R. ft LHiprc, A.»(I977) Verticil siri.ucil sandpaper nails. 

Archives nfDeruuinh^y 113. .16! a. 
jamex Yi'.D.. Oilmn, R.l-J. ft l lonn. R.T. ( I VS 1 ) Twenty-nail dystro- 
phy ami ichthyosis vulgaris. Archives of Dernu/nh^y 1 1 7, 3 Ui. 
Fenng. A.M.. (Jangc, RAX', ft O'Connor. R.D. ( 1 1 >N2> Tweniy-n.nl 

itv>rn>pliy itrachyonychiai associated wirh selective li;A deficiency. 

reiihirics MM). -I IS. 
.Vl^irenschlaiicr. M., Schmidt. T.. Ring. J.e/ .//, U''*W) Frfccis nl ' biorin 

in irachyonychia n\ childhood. Annates \)crnuilnU>»u: rt Je 

Vvticrenhi^ic 125 (Suppl. I }. 17{\. 
IVIoro.T.M. ft hide, I LB. 1 1 W) "l\vcm> nail dystrophy ami vitiligo: 

.i rare a?oociaiuin. Jimmal ufthr American Academy of Dermato- 

/.>i»y-?l).-1SfJ-.|90. 
Kithrn. P.. ft. Andre, J. (PJ'Mj IVachyonychia: a clinical and his- 

mlogical <itidy of 22 case*, hatnul nf the ttmijn\m Academy of 

Den tut* < iu. !•>• ./;/</ \ / £.'//..tco/i I 2 {Suppl. 2). S j 2/'i. 
Ktmm\ V. fl'WOl I went v -nail dystrophy with knuckle pnd.v 

£eiischrtft fin Hauthrankheiten 33. *'m). 
S.unman. P.|). H ^~ l o TraJn onychia trough nails), ilritish Jnttnu! nf 

Demuivhniy 101. 701. 
Vhi^el. D.J. ft Ill-ton. |).M. j I ^ j Topical .S-thiomuracil treatment 

f«>r psoriaric rrachyunyclti.i. ('.'/♦//>• 2 T -2S. 
T.wii. A., Fanri. I'.A., Mnrdli, R. el .;/. (I^ l >li Sponnioric rrachyony- 

cliia. A rcf.'ii \:s i if I ) t vruuitaU t t ay 127. .5.S4->.S.%. 

Pseudomycolic nail dystrophy (pseudomycotic onychia) 

Four cas^ i »f ist »lared pseudoinyci »ric nail dysrn »phv were srud- 
icd by I li^hi .;/. f I W). All the fingernails anil Toenails were 
Ninnilraiu-ously involved. Clinical features include longitudinal 
ariarions, lissurini; and scaling of rlu- surface of rbc nail plate 
wiift >onietiniesa yclli>\v-bro\vn discolorarion. 

The. epithelium of the nail matrix reveals hyperplasia with a 
granular layer and projections similar n» die crcsr of a wave. 
Inlianiinaiory cell inHhraiion is present ai t)u* upper dermis 
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of rbc marrix. The nail plate consists of normally keratinized 
layers and abnormal ones in stratiform pattern. 

These lindin^s iUiivv histologically from thai of psoriasis, 
lichen planus and iwenry-nail dystrophy. Because of the inllam- 
matory response of the marrix, Hii»aslii ct jL { 1 .997) suggest the 
term •pseudomycolic onychia*. The significance of isolated 
pseudomycotic nail dystrophy is nor known; however ii seems 
ditlictih to completely rule out alopecia areata restricted to the 
nail, a condition where the severe changes arc sometimes 'simu- 
lating longstanding onychomycosis* (Demis ft Weiner 1963), 
Milligan t't cii ( I9Sy) have reported two cases involving all the 
digits, associated with vitiligo. 
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I ligashi, N., kunie. A., Ueda, K. ct ,;/. (I:i t >7) Cluneal and histopaiho- 

logical study of pseiidtwuycufic onychia. Hi/it 39. -KiV-47-L 
Milligan, A M hind), J.I L CiVaham-Iirown. R.A.C, ft Dawlier, R.P.R. 

(IVSSJ IVudo-myeoric nail dysrrophy ;uid vitiligo. Clinical an,! 

l-..\f>cri incut til DcrHumthgy 13. 1 0^-1 10. 

Lamellar nail splitting (onychoschizia lamellina) 

In this condition, found in 27-35'^ of normal adult women, 
the disral pnrriou of the nail splits horizontally (Fig. 2.3 I ;. The 
nail is lormed in layers ana logons to the formation of scales to 
the skin; rhe thin lamellae (hen break off. F.xogem ms factors 
contribute to the delect, h is common in people who carry out a 
great deal ol housework, whose nails are repeatedly soaked in 
water and then dried. Splkting into layers has been reported 
in X-linked dominant chondrodysplasia punctata (Happle 
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1979) and in polycythemia vera (Graham-Krown & Monies 
19S0). In lichen planus, and in psoriasis treated with system ic 
retinoids, onychnschi/.ia may be seen in the proximal portion of 
the nail (Baran 1990). 

Shelley and Shelley ("I9S-1) studied with scanning electron 
microscopy i he distal ends of nails of four women presenting 
wirh onychoschizia. The dorsal surface and tip of each nail 
showed horizontal lamellar separations representing single 
cell layers. Some cleavage lines extended proximally into the 
nail plate, revealing remarkable sculptured cell surfaces deep 
within the plate. These observations indicare rhat the lamellar 
splitting of onyehoscliix.ia occurs between cell layers. This pre- 
sumably results from repeated trauma to a nail with diminished 
adherence between cell layers, secondary to the dissolution of 
intercellular cement by dcren»ents and nail polish solvent. 

Wa (lis el til. ( I 99 1 ) studied the in mtru nail changes produced 
by several organic solvents, detergents, other polar materials, 
and both acidic and basic solutions. Although other factors 
may influence onychoschizis, the typical changes can be pro- 
duced in normal nails after a 2 1 -day challenge of repeated 
exposure to water followed by dehydration. Scanning electron 
microscopy demonstrated unattached individual cells in empty 
spaces in which separation was prominent. The prominent 
/// mini changes from wetting and drying suggest that lamellar 
dysrrophy could be managed by hydration followed by an 
occlusive topical agent rhat promotes water retention. Wall is el 
tjl. il99l) have successfully combined protection from expo- 
sure with hydrophilic petrolarum iAquaphorj, as a nail cream 
applied ro the wet nails to maintain a relatively constant level of 
hydration. r/.-Hydroxy acids are more rhan mere moisturizers 
according to l.eyden el at. ( I 995). 
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Elkonyxis(Kiti.2.32) 

Initially the nail appears punched out at the lunula and subse- 
quently the disorder moves distally with the growth of the nail. 
It has been described in secondary syphilis, psoriasis. Rciter's 
syndrome and after trauma. It may be produced by etretinate 
(Cannara c\: Gamhcm 1 990). 
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In this chapter the onychomycoses arc considered in dctniJ, 
rnjic-rher wirh a varicry ol infections occasionally .seen in and 
around [Ik* nail apparatus; some infections (see chapter contents 
ahuvei arc discussed, where appropriate, in orher chapters, 

Onychomycoses octuv through* mr the world bur rherc are 
regional differences in incidence. Precise dara as to their preval- 
ence have only recently become available and the results ayain 
vary I nun country to country (Uaran ct nl. \9 l J9). The results 
also vary wirh t he method of calculation of t he* prevalences. For 
instance Robert* Found thai by using a photographic 

idemiHcaiion method in randomly selected individuals, about 
Z.y'u of subjects in the UK had changes in their nails compat- 
ible wirh onychomycosis. However, larger numbers have been 
found by direct examination of populations attending derma- 
tologists in the USA and in Finland. Specific groups such its 
diabetic* have also been found m have a higher prevalence 
ih:in normal individuals (Gupta ct jf. 19%'a). Sociocultttral 
and occupational factors play an important part in t he increase 
its well as the spread of organisms such as Trichophyton 
ruin-tun. In rural areas in Zaire, the incidence was found to be. 
O.SV%, whereas in city dwellers it was 4% in men and 2..S% in 
women ( Vanbrcu*cj»heni 1 977). Fungal infections of die nails 
have been reported in 6.5-27% or" miners (Got./, cv Hanrschke 
lVfi.5}. Some 1.5% of all patients attending derma rological 
centres have onychomycosis (Achren Waner-Houard \ c >$ I), 
lieiween 1 N% and 40% ot all nail disorders are onychomycoses 
iTardo-CasreJIo & Pardo 1 960: Achten & Wanet-Rouard I 978) 
and M)% of all deniiatomycosesare nail infections (Linger 1957). 



Onychomycosis 

Fungal infections of the nail apparatus may be classified as 
superficial, distal or proximal according to the site of fungal 
invasion (Fig. 4.1 ). In this chapter a new classification (liaran 
e/ <//. lyy.Sb) is used, which expands on previous schemes to 
include mycoses involving the whole nail apparatus as well as 
a new form, endonyx onychomycosis. The appearance of the 
lesion may provide clues to the likely identity of the infecting 
organism, although it is seldom possible to identify the species 
on clinical grounds alone: for instance, irrespective of right 
or left handedness, unilateral band involvement is a common 
feature of dcrmatophyrosis caused by Trichttphyton ruhmm\ 
in such patients both feet are commonly infected (Vazquez ct til. 
IW>) (Fig. 4.2). Similarly onychomycosis confined to the 
fingernails is more suggestive of a Candida infection, especially 
in paronychia and onycholysis, although infections caused by 
either Scytnlidiitm dimidiatum {Hcndcrstvtula tnrnhidca) ot 
.S\ hyalimtm may both produce identical nail lesions. These 
observations contribute to the process u» making the diagnosis, 
but this will depend ultimately on the laboratory identifica- 
tion of the fungus. Invasive onychomycosis can also be proved 
convincingly by histology. A search for infections at other sires 
such as the hands, feet (soles and webs) or groins, or the. scalp 
in infants, should be instituted when there is a suspicion of ony- 
chomycosis. Discoloured dyschromia: nail changes caused by 
fungi are considered in the section on chromonychia (page S9L 




! Secondary 



Total dystrophic onychomycosis 



• Primary 



-'\ : r.-i';-v.' : - 



Fig. 4.1 Dlc(Hrti:i to show the site at' wc^ion .uai 
oi onyciiomycojii. DISC, DKtel .^fi Ks-esrsl *il3L-Kiji:5t 
onychomycosis; EO. widy»y/. OMyd*nvyr;o!.K-; l*SVV0. 
prnwmRl suhmujunl whit? GMyrUriroycmis: SVVO. 
supc-riicfsl -.vhiit? tmychamycaitt. 
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Fiy. 4.2 us Distal ami lineal suliungual anychfynycosis psesentitv.) as nrie hnnuV 
nwi-tool ;i:i«: t iyniironi*. (i>> Involvement or th= p~!m o\ \h» inm«? hand. 



Disial and lateral subungual onychomycosis (i ; igs 4.3-4.10) 

Primary distal and lateral .subungual onychomycosis 

(Tabk-4.ll 

In dm partem of infection the onychodermal band is disrupted 
by infection and the fungus reaches rhe underside of the nail via 
the hypimychium, i:hc nail bed, or rhe la rural nail fold where rhe 
Mrarum cornemn is invaded. The nail bed infecrion in distal and 
lateral subungual onychomycosis (DI.SOj en used by T. ntbriuu 
is the result- or' the fungus spreading from ihe plantar (livans 
I *» % >K 1 and palmar surface (if the leer and hands, a pattern Seen 
in rhe one-hand/rwo-fom tinea syndrome (Daniel ct at. I 997). 
1 Ik- thickened hurny layer raises rhe free edge of rhe nail plarc 
with disruption of the normal nail pla re-nail bed arrachmcnr 
(Ijarau ri .//. Wtfn). The disease spreads proximally and rhe 



Fiy. 4.3 Distal .wd 
liifciol subungual 
onychomycosis due lo 
TrichOf&yiQi) rubtum. 



Fig. 4.4 Distal and 
'atcisl subungual 
Onychomycosis lestticied 
io !hc medial tdue cue. 
to Tthfiaphyton 
iinpntaqrophflcsvai.) 





nail becomes opaque. Fungal invasion leads ro orthokeratosis 
of the nail bed epithelium. In advanced nail disease a more 
severe inflammatory reaction affects the nail bed with penetra- 
tion of mononuclear cells and polymorphonuclear leucocytes 
into rhe subungual keratin, sometimes mimicking Munro'.s 
microabscesses. Parakernroric foci, often containing inspis- 
sated serum, may appear (Maneke 1991). In time, runnel* pro- 
duced by dermatophytes and containing air. described by 
Alkicwicz ( I94S) as a transverse net, appear as opaque streaks 
in rhe nail plarc. Occasionally, this may be seen more clearly 




In 




Fig. 4.5 Distal and 
lateral subungual 
onychomycosis due to 
TridiGfrhyian tubrum 
fi. ; r://«/is planting 
with longitudinal 
mei anonychia. 



Ftg. 4.S Onycholysis rtus 



with the aid of a lens, alter the nail plate lias been treated 
with ceilar oil co render it translucent. Where the network is 
sufficiently dense, it appear*, as an opaque white or yellowish 
zone or srrc.ak, a clinical feature often seen in dermatophyte or 
mould infections. Such lacunae often contain masses of fungi 
as well as kcrariu debris ami their existence provides a difficult 
target for treatment as persistence of infection may occur at this 
site, possibly due to poor drug penetration. Often there is nail 



Fig. 4.7 Onycholysis due 
to Tfidivplv/ioti ittiutim. 




Fig. 4. a Onycholysis due 
to C ncdidn albicans. 



invasion in a longitudinal narrow band which lollows the 
ridges (if the nail bed. In addition according to Zaias 1 1 972). a 
variety of microorganisms may coexist in the ecological niche 
creared by an are;i of onycholysis and rhese are responsible 
for colour changes which vary from grey to chestnut brown. 
Negroni (J 976) has reported on nail erythrasma. With progres- 
sive infection, the nail becomes friable and eroded at the lateral 
and distal borders. 

The clinical appearances of nail dystrophies caused by dillcr- 
enr fungi are seldom diagnostic, but there may he some useful 
and potentially distinctive features apart from the. dill erenccs in 
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Fig. 4.9 OiiUi jik! Inieial subungual onychomycosis (01S0) dut lu ScflMum 
iihrJdvib-n m « Caucasian patient. (Courtesy oi D. Jonus UK.Xb) DLSO associated wtfh 
(fiiiMmchia riuo to 5. dimklawm 



rhe overall pattern of nail involvement discussed previously. 
For example hyperkeratosis accompanying onycholysis is li 
common feature of dermatophyte infecrions, which ;ire the 
commonest causes of 01. SO, whereas in Candida onycho- 
mycosis, gross hyperkeratosis is mainly seen in rota I nail plare 
involvement in patients with chronic mucocutaneous candidia- 
sis: in other cases of i rue Candida onychomycosis thickening of 
the iKiil plate may be minima L There has been some debate 
nhuurthe role of Candida as a cause of DLSO. Candida species 
art said m.u to produce specific kcratinascs and rhcreforc they 
cannot invade ihe healthy nail plare. There does appear to be a 
jyimp of paiienis in whom rhere is genuine distal and lareral 
invasion oj ihe nail plate with erosion, confirmed histologic- 



Fiy.4.10 Black nail due 
to Candida parnpsilosis. 
(Couite&yaf 0. Etnpf. 

France.) 




Table 4. 1 Causes or distal on<J latnr.il subungual rtnyrhnmymsis (DI.SO) 



Dermatophytes Ttxhophylon ntbntm, T. interdiyiialn. Ephfarmnphyrnn 
/toctoiwn, I sdiocnleiiui. T tonsurans, 7. saufJanewe, i. 
etinacei, T. v&mtcosum. T. concetti: icum. 7. violaceutn. M. cj/i/:; 

Yeasts Cot fdidn albicans, C parapsto's 

Moulds Scoputariopuis brovirau.'ir,, ScytMkxnditi \tdksmm. 5. hyolinum 



ally, bur with out significant rhickening. This is mainly seen 
in women, patients with endogenous or exogenous dishing'*; 
syndrome or those with Raynaud's phenomenon (Hay ct uL 
I 98iic|. Ir may also occur in some tropical cuunrries. While if is 
possible that some invasion is secondary lo pre-existing onv- 
cholysis (sec below), this is seldom possible to establish. There- 
is often a distinctive brown- or cinnamon-coloured discoloration 
of nails, mainly toenails, affected by Sco/wkirittitsis Imiviamlh. 
It is caused by the presence of large numbers of pigmented co- 
nidin produced in situ (Belsan es: Fragner 1%5). Likewise brown 
pigmentation appearing as an irregular streak in the nail plare. 
olten at the lateral border of the great toenail, is also a feature of 
infections caused by Tricboftbytiut httcrdi^italc. and T. nibrmn 
may sometimes present with longitudinal melanonychia 
(Higashi 1990; Perrin & Baran 1994). In this case the cause 
of the pigmentation is unknown. The nail dystrophies caused 
by Stryialidhtm dinndialum (Tig. 4.9) or Scytalidimn hyalinmn 
are similar to dermatophyte onychomycosis (Moore I97H; 
Cugnani ct al. L98h) and may be found in Caucasians (Jones 
ct al. I9S5). However, secondary paronychia appears to he 
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Tnhle 4.2 Qiusnisins msjp.ri in di>tal bwal subungual onychomycosis (OLSO) wish 
pr*-fix!S!ir:n onycholysis. 





Trichophyton ruhrum, T. interdigitafe, Epklsnnophyton 




iloccowm 


Vrr 


Candida albicans, C parapsitosis. C. rroprcaJfe 


ivifirjirj 


Various species haw* been reported including Aspergillus 




:m \ P^nidlUutn 



commoner in fingernail infections and extensive onycholysis 
may also be a promincnr feature of these infections. This may 
lead to a transverse fracture of the naif plate near the proximal 
nail fold and subsequent shedding of the distal plate. 

Distal and lateral subungual onychomycosis secondary to 
onycholysis (Table 4.2) 

On occasions dermatophytes may be isolated from nails, such 
as the big toenail, which show idiopathic or primary onycholy- 
sis. Davies (1968) reported on 3955 samples of nails infected 
with T. ntbrnm. Nine per cent of the normal, healthy looking 
nails were positive lor fungus on direct microscopy, culture or 
both. This was confirmed by Baran and Badillet ( ! 9«S 2>, who 
examined 46 samples of normal nails from patients infected in 
other sires with 7. nthntm (35 cases), T. interdigitiile ( 1 0 cases) 
(one patient having a mixed infection), and Epidermophytia 
flnccostnn (one case). 7". nihnmi was found in the nails oi tour 
ol these patients, T. iiiicniigiude in two and li. floccusttin in one 
only. A subsequent control study was carried out on 52 out- 
patients seeking medical advice for reasons other than big 
toenail dystrophy. Dermatophytes were isolated from clinically 
normal big toenails in two patients, T. rubntni in one case and 
E. floccostmi in the other. In these apparently healthy nails, 
the fungi were presumably acting as commensals rather than 
pathogens. However, they are potentially invasive, particularly 
in nails showing onycholysis, and may be transmitted to a differ- 
ent host. On the fingers, primary onycholysis is more frequently 
associated with secondary invasion by Candida and/or Pseudo- 
matus. Ir is most common in women in whom there is repeated 
contact with water, soap and detergents. Contrary to the class- 
ical pattern of D1..SO, which usually starts with distal hyperker- 
atosis, (here is a reversal of the usual order of evolution of each 
lesion in secondary onychomycosis. For example, in the finger- 
nails onycholysis precedes any subsequent thickening of the 
distal subungual area, hence the name of DLSO associated with 
onycholysis. Repeated episodes nf friction secondary to nibbing 
oi the nails against shoes or the repeated episodic trauma 
incurred during running or jogging may also create an area of 
traumnric onycholysis where microorganisms are also poten- 
tially bur not invariably pathogenic. A variety of fungi not nor- 
mally considered pathogenic may be isolated from dystrophic 
nails, particularly in the elderly {English &" Atkinson 1974). 



The usual clinical pattern of nail involvement most closely 
resembles DLSO. Hyperkeratosis and brown or green dis- 
coloration are common and the toenails are most commonly 
affected. The organisms isolated may include Aspergillus species 
such as A. tcrtvus or A. versicolor* Acrcmoiiium spp., Paricillitim 
spp. and Pyrwiochacta unguium botuhiis ( Pun i thai igam & 
English I 975). As these organisms do not appear ro be able to 
break down keratin, it is assumed that they are colonists of dys- 
trophic or abnormal nails, it is however difficult to be certain 
that they are not contributing to the nail dystrophy. There is 
some evidence that some of these species (e.g. Acreniuiiitnn 
spp.) produce perforating organs, specialized hyphal structures 
usually associated with hair invasion, analogous to those seen 
in dermatophytes. Other non-dermatophyte fungi invading 
nails such as .S\ breviamlis can be demonstrated by electron 
microscopy inside keratinized cells (Acbren et al, 1979). Scy- 
taltdittm species, pathogenic in humans, produce keratinases. 

Other yeasts may also be isolated from the same site. These 
include Candida species such as C gmllienuundiL As with the 
moulds discussed above, it is assumed that they are secondary 
invaders. The distinction between nail pathogens and oppor- 
tunistic organisms which inhabit nails under abnormal con- 
ditions is a tenuous one. As has been seen above, even the 
dermatophytes can be secondary invaders (Baran & Badillet 
1983). Likewise S. brcviandis is often merely a colonist. 

The clinical significance of nail invasion or colonization by 
fungi, which are not normally pathogenic, needs to be carefully 
considered in the light of laboratory findings such as the results 
of nail biopsy. It is likely thar organisms which colonize nails 
may play a more destructive role if the host's immune defences 
or the nail matrix is altered by disease or another infection. 
Equally their removal may simply be 'academic* if the nail dys- 
trophy remains after antifungal therapy. 

Superficial onychomycosis 

Superficial white onychomycosis (Figs 4.1 1-4.13, Table A.'M 

Superficial white onychomycosis (SWO) is fairly rare and is 
normally confined to the toenails. 

Here the surface of the nail plate is the initial site of invasion. 
The causative organisms produce a clinical picture of small 
superficial white patches with distinct edges (Zatns J 9661. 
These later coalesce and may gradually cover the whole nail, 
hence the term leueonychia trichophytica (mycotica). The 
chalky white surface becomes roughened and the texture softer 
than normal. The appearance has been likened to 'pa per- bark 1 
(iVlcAlecr 198 I }, the affected nail plate crumbles easily and old 
lesions acquire a yellowish colour. The upper surface of the nail 
plate is the primary site of the fungal invasion. This type of nail 
invasion is caused by T. interdigilale Uueiitagrupbyres) in more 
than 90% of the cases. Using epi-illumination microscopy the 
individual white flakes representing colonies of 7". interdiginite 
can be observed clearly. Parches of SWO are nor uncommonly 
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Fig. 4.11 Superficial while onychomycosis due to Iiichopiiflon inteidiMdfe. 
is) Skase soaping, (b) Alter supeifkial soaping. 




Fig. d .1 2 Superficial white onychomycosis due la Aspenjilius spp. (a) Before scraping. 
(uiAftc: soapimj. 

seen in areas where the nail is occluded. For instance by an over- 
lying adjacent toe. Infections caused by non-dcrmatophyres 
such as Aspergillus tcrreus* i : usarinni oxysporum or Aeration- 
Utrn spp. are more often seen in patients in a tropical or subtrop- 
ical environment. Candida albicans has occasionally been 
isolated in infants (Zaias I 990a). 

Superficial black onychomycosis (Fig. 4. 1 4) 

A similar partem of nail plate invasion and dystrophy may be 
caused by demariaceuus or black funj>i. These are rare but the 
following haw been described as possible causes: S. dimidi- 
jtnm iKadillet I 988; Mciscl cx Quadripur T. rubrum 

(Kidilhr 



Fig. 4.13 Superficial 
white onychomycosis 
associated with distal and 
lateral subungual 
onydwnv/cosis due wi 
liichaptiytonimeiiiigtuiie. 




Table 4.3 Causes ol superficial while onychomycosis (SVVO). 

Dermatophytes Trichophyton in{crdignate iMiaosponim perticot'or. 

T. rubrum* anil T. equinuiu) 

.Yeasts Candida olbiunn (only in infants, Za;ar. J SSOai 

Moulds Acremon/u/n and Fuzariwn spr>., Aspergillus terrevs 

* In ?his case fungal elements are found deep in {he nail pJate 



Variants of superficial white onychomycosis 

In HIV-infected patients SWO is nor rare in linger or toenails 
and is due to 7" rubrum (Chapter fi). However, here the pattern 
of infection is different, as there is often proximal subungual 
infection as well {sec below). 



Endonyx onychomycosis (Fig. 4.15} 

In endonyx onychomycosis (tiO) infections of the fingernails 
due to the dermatophytes which cause endothrix scalp infec- 
tions may present with less nail plate rhickening. but the plate is 
pitted and tin- distal margin covered with lamellar splits [Knlrer 
& Hay I98S). These changes have been studied in detail by 
Tosti ai { 1 99V) and shown to consist of areas of superficial 
nail plate invasion bur with deep penetration, and fungal 
hyphae are seen within the nail plate. The nail surface has 
lamellar-like, splits and the end of the nail place is often friable 
and split. However, hyperkeratosis is minimal and dense 
opacification is unusual. These changes are typical of invasion 
caused by Trichophyton snudanense but similar changes have 
been seen with T. violaceuin. 
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Fit), 4.14 Superficial black onychomycosis due to S<y,alidium dimidiaium. (a) Before scraping (Courtesy ul G. Sartilhn, France.) (b) Alter superficial soaping. 




Fig, 4. IS Endonyx 
onychomycosis due to 
TridiOpltylijn juudar.enav. 



Proximal subungual onychomycosis 

Proximal white subungual onychomycosis (Kins 4.16-4.18) 

Proximal while subungual onychomycosis t'PWSO) is rare and 
a Meets both fingernails and toenail*. This clinical partem of nail 
invasion is very rare. The causative organisms peneirate via the 
proximal nail fold, the stratum cornetim of which is the prim- 
ary site of the fungal invasion. When reaching the. matrix the 
fundus invades the undersui face of the nail plate. A white spot- 
appears from henearh rlu: proximal nail fold and, although it is 
confined initially to the lunula area, when rhc white spot moves 
clisrally. it still renin ins in the same layer of the nail p!ate. The 
Junius has to invade more distal parts of the matrix u.i get 
entrapped in the deeper layers of the nail plate. This is some- 
times accompanied hy slighi discomfort. This pattern may also 



he seen where there is a recurrence of nail infection in an incom- 
pletely treated nail. 

This type of nail invasion is usually caused by 7*. ruhruni; bur 
7. Htegnuii, T. schoenleinii or E. jluccusitm may be seen. 

Recently a rapidly developing form of PWSO has been 
recorded in patients with AIDS. Mere the infection may spread 
rapidly under the nail from rhc proximal margin of all the finger 
and toenails (Dompmart.in et jL 1.990). Histopathology shows 
thai the entire nail plate is infiltrated with fungi, which are lying 
in a longitudinal parallel arrangement. However, the picture is 
complicated in that orher surfaces such as the superior aspect of 
the plate and the distal or lateral margins may also be involved. 




Fig. 4.16 to) Proximal while iubirng-Ja! enydicmvwss {!:} Btef&t RSiiicioti uj 



HUNG A I. AND OTHER INFECTIONS 137 




Fig. 4.17 Proximal whila 
subungual onychomycosis 
wilh dystrophic keratin oi 
i he superficial nail plate. 




Possibly because of rhc rapid spread these patients do nor show 
much nail thickening (Wcismnnn ct ill. 1 9X8). 

Proximal subungual onychomycosis secondary 10 
paronychia 4. 19) 

Paronychia is observed mainly in adult women and ;i fleers par- 
ticularly rhc index, middle ringer mul rhumb of rhe dominant 
hand. Frequent manual work with carbohydrate-containing 
fuods and moisture, mncerarion, occlusion, hyperhidrosis and 
acrocyanosis favour the disease. In children, linger sucking is a 




Fig. 4.1 9 {«} Proximal subungual onychc-niyco& secondary iu chionii paronychia, 
(bj Eeflyitags— norma! nails, (ci Gross laleco! periungual mflamm-iiirin snd uv/tiimG v-Hlri 
gaily n.vl piaie invoivsmenj of ihe laictAl edges, (continued p. US) 
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cause of paronychia (Stone ik Mullins I96S). Din betes mellitus 
;ind nther hormonal disturbance*; and drugs such as cortico- 
steroids, cytotoxics and antibiotics may exacerbate Candida 
paronychia. The first step in the development of chronic 
paronychia is mechanical infection or chemical trauma that 
produce cuticle damage. At that time the epidermal barrier of 
the ventral aspect of the proximal nail fold is destroyed and the 
area is suddenly exposed to a variery of environmental hazards. 
Irritants and allergens may then produce an inflammatory reac- 
tion of the nail fold and nail matrix, which interferes with the 
normal nail growth. Usually the nail fold inflammation affects 
the lateral porrion of rhc matrix leading to nail plate deformity 
on the same side, appearing as irregular transverse ridging or a 
dark narrow strip down one or both lateral borders of the nail. 

The thickened free end of the erythematous proximal nail 
fold becomes rounded, retracted and loses the ability to form a 
cuticle. The disease tends to rim a protracted course interrupted 
by subacute exacerbations due to secondary Candida and bac- 
terial infection with the formation of a small abscess in the 
space formed between the proximal nail fold and the nail plare. 
Candida spp. and bacteria are frequently isolated from beneath 
the proximal nail fold in patients with chronic paronychia 
(Daniel 1996). 

Depending on the major aetiological factors involved, 
chronic paronychia can be classified into the following rypes 
(Tosri & Piraccini 1997): 

1 Contact allergy (topical drug ingredients, rubber, etc.) (Tosri 
cinL 1991). 

2 Food hypersensitivity (a variety of immediate contact der- 
matitis due to foods). 

3 Candida hypersensitivity (a similar reaction to that suggested 
in some patients with recurrent vaginitis). 

4 Irritative reaction (irritative chronic paronychia may sub- 
sequently acquire a secondary hypersensitivity and develop 
chronic food hypersensitivity paronychia and/or Candida 
h y pe rscn s i ti viry pa ro n ye h i a ) . 

5 Candida paronychia. True Candida paronychia is uncom- 
mon in temperate climates except in patients with chronic 
mucocutaneous candidiasis and HIV infection. In this condi- 
tion proximal nail fold inflammation is usually associated with 
proximal onycholysis or onychomycosis due to Candida, which 
can be isolated both from the proximal nail fold and clipping 
of the affected nail plate. In contrast to Candida infection, 
non-dermamphyte moulds such as Fusaruuu (Fig. 4.19c) may- 
produce subacute paronychia accompanied by proximal white 
onychomycosis especially in immunocompromised individuals 
(Karon ci ai 1997). In Fttsarium infection subsequent dis- 
seminated spread of the organism to affect other sites in rhc 
severely neutropenic patients may be preceded by a type of cel- 
lulitis proceeding from the nail fold (Rabodonirina el al. 1 994}. 



Fig. 1.19 (cont'd) (d) Chronic paronychia with wz\ dystiophic onychomycosis, 
(e) Chionic teuconychia v/iih paronychia due tofusaiium mfecdon. (i) f tanw&se nfec-n 
suipe «ue to PseL-domonns inteaion corresponding to exacerbation oi the paronychia. 
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SiuOnLirit }f}<i$ hnu:n:auH$ may be responsible for identical 
i'ea cures with :i white or yellow discoloration of the nail plan: 
(Tosti ulnL I y%a). Proximal subungual onychomycosis (PSO) 
may also be associated with marked periungual inflammation 
and black discoloration of the lunula region due to A$f/itr$illus 
niger (Tosri & Piraccini IV9SJ. 

On rare occasions other infections may involve the nail fold 
causing a form of paronychia. Amongst the fungi, the agents 
ol sporotrichosis and, less commonly, chromoblastomycosis, 
coccidioidomycosis, paracoccidioidomycosis, blastomycosis 
and mycetoma may involve this area. 

6 Bacterial paronychia. Bacteria may play a role in the patho- 
genesis ol paronychia associated with Candida (see above). In 
addition, Staphylococcus aureus may cause an acute parony- 
chia in an otherwise healthy patient. This generally arises as a 
result ol. an acute nail fold infection or whitlow and the nail fold 
may become swollen with subsequent discharge of pus via this 
area. Alternatively chronic paronychia caused by S. aureus 
is not infrequently seen in patients with skin disease, such as 
psoriasis or eczema, affecting the nail fold. Generally these 
are difficult to distinguish clinically from Candida infections. 
f'Si'itdofunnas infection of the proximal nail fold may produce 
transverse tfieen stripes on the nail corresponding to exacerba- 
tion-; of the paronychia (Shellow & Koplnn 1 968) (Fig. 4..1 9f). 

7 Paronychia caused by foreign bodies (Stone etai 1 9o4, 1 975). 

Total dystrophic onychomycosis (l-'igs 4.20-4.26) 

Total dystrophic onychomycosis (TDOj represents the most 
advanced form of all the four previous types described above, 
especially DLSO. The nail crumbles and disappears leaving a 
chickened and abnormal nail bed which usually retains frag- 
ments of nail plate. All 20 nails may be involved in chronic 
generalized dermarophyrosis (Hadida ei til. 1966: Boudghenc- 
Stambouli & Merad-liondia 1998). In the new form of total 
nail dystrophy observed in patients with AIDS, infection 
appears to have spread from under the proximal nail fold (PSO) 
hut r.hu has nor been established in all cases. The dorsum of the 
nail plate may also be involved. The term acute TDC) might be 




Fig. 4.21 Total 
dystro phk Qftydium ycoii s 
du~ to Tfidiophyian 
rubrum. 





rig. 4.20 1 <>\a\ rfc- troplw: anycfcomyaKfc due to Sco&fa/iopiii bfEviuulis. 



Fig. 4.22 lotsl 
dystrophic onychomycosis 
due to Ffidtephyton 
nibwm. (Courtesy of 
S.Cjoonmonn-Bortvaloi. 
Franco.) 



appropriate for this type of infection. In contrast to secondary 
TDO, primary TOO is observed only in patients suffering from 
chronic mucocutaneous candidiasis (CMC) or in other immuno- 
deficiency stares (Table A A) (Coleman ev Hay 1997). Candida 
invasion rapidly involves all the tissues of rhe nail apparatus. 
The thickening of the soft tissues results in a swollen distal phal- 
anx more bulbous than clubbed. The nail plate is chickened, 
opaque and yellow-brown in colour. Hypcrkcratoric areas sec- 
ondary ro Candida invasion may develop in skin adjacent to the 
nail. Ural candidiasis is generally present in these patients. This 
syndrome, which usually occurs in childhood or infancy, recurs 
despite treatment. Dual or sole infection with dermatophytes 
may occur in parienrs with CMC. 



